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[If 1 ] #^f^n^9 A (volume hologram) 

*^tr ; /<>f ; J: tfSfc»ft&#* J: 
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Si 
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01) 



— 'n 



&ZTfnltZ~~ i o-e&&) ; 

R 3 Si (0 S i (R 4 ) 2 R s ) s (III) 

R 3 fiOS i (R 4 ) *R 5 P, * fc»i-ffliOit3ft3 *tfc. 4>L<*i&S 

(R 6 ) j S i 0 [S i R'R'O] p [S i (R 7 ) 2 0] q S i (R 6 ) s 

(IV) 

MLT, 2 ~ 1 0^<^^^^*i-^-'fffi^^* o ^v'Bt^-e*>9, fit 

<^-ojm±o*m£'&-£-*-4 1 ^ $-#ttts, ffi^m 1 ~ 3 <7>v>-rtt^ 1 «k 



(4) 0 0 1-523842 

(a) 1, 3, 5, 7-rh7*X (2 - (3, 4 -x,f^->->^ jv) 
xf;i/) -l, 3, 5, 7-f h7^f*^^nf f7->nn>; 

(b) 5$; (I I I) «ft^ot, R 3 it, ^fJUlJ/diOS i 
(R 4 ) 2 R 5 ^-e&*) ; #^R 4 {i^f-;v^T^i9 , £ J: tf^R 5 fi 2 - (3, 

(c) ^;Civ) ^If^oT, £^-c, ^R'fei^R'ti, r;v*;i^ 

(d) ^ (IV) #^R 8 fi. 2- (3, 4 

ft * v =r v - (75 1 m*£G k o §= , tfria- f 3r v K-t - t tz \t * <; 
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o 
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C6) f$H2 00 1 -523842 

[0 0 0 1 ] 
[0 0 0 2] 

(volume-phase) *n^^ ABJ£^o^T<75 ; ££3feM#T<7)7 p 
fe^ LT> /t>f > t liSi^ JS^^ttl, ^ 'J v - 0 

£ fcti* <j =f-7-^^^^ti7t*°'; -7- yy- torn-?, 'g.mttiKfrm 

7fe£>\ ^ s -r-ttzte**) ^-(Dm&Z^TZit&tzisb, ^J:Wd^7A^ 
§ £ 1" 2> tz tb K & 5 ~C $> & o 
[0 0 0 3] 

Mtif, JP - A -05-04014 (i, AtZMMfctiK ^+vy\k 

m& £v^tf*cz/mm (z. titf^-or- <7) *&t?c\tzmMi.-f2> 

[ 0 0 0 4] 

$ t>K^ &9n<D*uy7&UU<Dtztt><D&j£mMfe (E. I. du Pont 
de Nemours, Inc. , Wi lmington, Delaware 



(7) #^2 00 1 -523 842 

.United States of Am e r i c a oTT|T|££ tiTV>& 

. IS S&J^ffljRyf^ (high intensity reciprocity 
f a i lure) rt ? fe£*K * LTffiv>^Hift«|&&S£#£;t-r& *n ^7 A £ 

[0 0 0 5] 
[0 0 0 6] 

WO 9 7/ 1 3 1 8 3li> 7'J-9y*JUl^*i&Si*f t, 



(8) 00 1 -523 842 

randomized phase mask) tMtKCTULT, Sf! 
jgifctiT K^^nrflmiHI*aE»l»*ffl^TS«3*Lfc ; F. M. Sm 

its and L. E. Gallagher, Design conside 
rations for a semipermanent optical 
memory, Bel 1 Syst. Tech. J. , 46, 1267 (19 
67), C. B. Burckhardt and E. T. Doherty, A 
ppl. Opt., 8, 2479 (1969), L. d'Auria, J. P. 
Huignard, C. Slezak, and E. Spitz, Experi 
mental holographic read— write memory 
using 3-D storage, Appl. Opt., 13 (4), 8 

08 (1974), and F. H. Mok, Angle-multiple 
xed storage of 5000 holograms in lit 
hium niobate, Opt. Lett., 18 (11), 915 (19 

9 3) *#.f^£t) \U ^-vCil^tl, to^m&ftBt (g r a t i n g 
slant angles) <&|fiH**lftU &%m±, #Jltr-A*#$ 

ammi ng, Reed-So 1 omon K$5lf& f— ^^f^ is <£ Xf^-f > ^ 
;i/=r- K^ftltv^ofca- HU^-A (encoging scheme) 
fi> ®*t$&^ (diffraction efficiency) Kis *t 

L^U .x^-UiEa- FtiK Z £ J -i X% J 5-<T>&m*&L'J?Z 
[0 0 0 7] 



(9) 00 1 -523 842 

) o £OJte*&fc.fc *K Bragg ~fv y 4 — (£*iMU Jg[ja?*«#*^fC*o"C 
fcflf'O KiM* jB A*-?**) H^ttSftMffi (angular 

deviations) **fei& 0 09x.tf, #tffl¥ffitfeI*n^7A 

J¥S* f #bl 0 0 fim~?, *LX$£mmm& (non-slant geom 

e t r y) t^ot, |E«S*L4) (i, £j 0 . 4 7° <7>i%S<9#fr-t\ 

) J5faKUM*glf2><Dfr<Dm&, »tn^5A<7)Braggt'-^^l^ 
&t&->:7 h ttfeifcfc^o L^L, ^-ifil*n^7Ai:oi/>tl^ Bra 
g g tf-*afci3»t4 v-7 Mi, JR^^r|pJtwR|^^<, JD6teJcJ:oT««l$*L* 
o $ it, mfflfiis it^JKiftia^^^FLTi/^o d u PontU 

7* haKU v--7^f JVA (HRF - 1 5 0 - 3 8) ii> -ffi^ffi^J^ ( 0 it 
18° -C&S) «rfeo*n^5A[;^U, &2 . 5° ©Bragg^V7h* 
^1" (U. -S. Rhee, H. J. Caulfield, C. S. Vikra 
m, and J. Shamir, Dynamics of ho 1 og 1 am 
recording in du Pont photopolymer.Ap 
pi. Opt. , 34 (5), 846 (1995) *#J8ltf> i t ) 0 i wmmft 
fg.&m-fz>mz 10 0// m«?)*n^7At:o^t^ Bragg fc 0 -?¥7>c7>jt$ 

-co^ifi, ffinss&^iRi^ko 1 ; - Ke-Aft 1 2 . 5° i:^lt, &o. 

7° -e*S 0 J¥£ 2 0 0 /im^)'tD^7A}:ov>"C, ^5K>^ $ -CO^IBJdU I? 
[0 0 0 8] 

ztihmzmmmti&^m<$.nmyt^*)p*r-'g$.*GL, ftnaot, r~ 



CIO) #St2 O O 1 - 5 2 3 8 4 2 

[0 0 0 9] 

z> a t - u y y &<oitm&mm<o&m if-Atmcnii-i/yns 

[0 0 10] 
[001 1 ] 

[0 0 12] 
[0 0 13] 



CU) 200 1-523842 

[0 0 14] 

3r-> K^# S S i - 0 - S i Si:Iig$tLTV>S 1a<OX*$> »9 , CL *i h <D^e y *r- (i 
[0 0 15] 

[lb 3] 
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R R 



^-^-C^Mb-^^ Polyset Corporation, In 



C12) #$200 1-523842 

c. , Me chan i c s v i 1 1 e, New York, United St 
ates of Am e r i c a frhWah%,P C - 1 0 0 0 XX^X*& „ % LX 
Z<D3&fc<Dlt&®<Vfflmit, t*)t>lf, US -A -5387698 *3ctCfUS- 
A- 5442026 Kfe®£tlT\/>& 0 
[0 0 16] 

&mx1bZ> : 

[0 0 17] 

Kb 4] 



ai) 



R 1 

I 

Si 

I 

R 2 



Sfi> mlt, r i $tzte2 ~ i om<Djkmw^*&-r&-m<D^#*i<''nm 

^ nfi. 3-10 T^So ift^tftft-^OPSm, <h<9fett, US -A- 5 
037861 ;US-A- 5 2 6 0 3 9 9 ; US -A- 5 3 8 7 6 9 8 I 
US-A- 5 5 8 3 1 9 4 KfSftSftT^&o £ <F> 9 4 ~fX%m &#5e<7>*° U V 
-<£>-o{i, l, 3, 5, 7, -ff7 + ^ (2- (3, 4-^*°#->->^n^ 
,xf-;w) -l, 3, 5, 7-rh7^f;V->^of>7->n^t>t$, 

[0018] 



C13) 4tf|2 0 0 1 - 5 2 3 8 4 2 

R'Si (OS i (R 4 ) ,R S ) 3 (III) 
R 3 fi, OSi (R 4 ) *R S S, **uMi-fliio1Sjft$*L7k*fcfi*iSjfe^Ci-i2 

yv-^lUii, £ {9 frit. US-A-5 169962 ;US-A-52603 
99 ;US-A-5387698 ; * it^U S-A- 5 4 4 2 0 2 6fcffi«3:H 

^^-li^ R^M^l-g^tiO S i (R 4 ) 2 R 5 ^T^>9 > #R 4 ^f±. 
^•JV&-C*l9, ^LT#^R 5 fi. 2- (3, 4 - -x.*°*->^ n^^f Z/ )V) x. 

[0 0 19] 

(R 6 ) jS iO [S i R'R'O] p [S i (R 7 ) 2 0] q S i (R 6 ) 3 

(I V) 

-ny^n7JV^;ul, 2£fi7.^;v^-T&i9 ;#^R 7 te. JteLT, —fifficT) 
tzliTV~-fr&x-&*) ;#iR'(i, teLT, 2 - 1 0M<D^mw^ 
^^-1 US-A-5523374 (£*Ui. fcttn A JJMfc£ 

T^rfflT*, Jii a< Jim S i (7) * >f y<?)#^c7)^ #SR 6 is XV 



(14) mWi2 0 0 1 - 5 2 3 8 4 2 

It, R 8 # s 2- (3, 4 n^N^r->;v) JL^;i/g-C % p^itfq** 

[0 0 2 0] 

/Afe^m^^ 1 ; yDJfty^AfT^, ^LTitL^c7)^';v-c7)#f4 
[0 0 2 1 ] 

(^f;V7x^^yn+t>) 33 J: ^<7)* 'J =f*r- (Wx.tdT> D o w 7 0 5 <t 
v^ffia^-CDow Chemical C o m p a n y hlfiM 3 iltv»4 h 

[ 0 0 2 2] 

B r 0 n s t e a dg?3: ^rliL e w i s WiO hfrX*$> *) #^ fcfiU & *> £ 
o &3&£2f#B r o n s t e a d 2>m&. tfrt L < fi, i<7>**«#& 0 



C15) ^2 0 0 1-523842 

>;-^/3- K—^Atttt, (4 -*?3-)V*3ci/7 7x-^3 - K — 

A (ferrocenium) ^^^^^H^v>T^.v>^*Sr^-£S 

>$c (I I) ^**ry frj-vfcxy ^ - ]>-e& «k £tU2> Ciba- 
Geigy Corporation (7 Skyline Drive, Ha 
wthorne New York 10532-2188, United S 
tates of America) frhWaa& Irgacure 261 "CTfJ 
MSftT^&o Z.(7)Wmi, BH;<DigmM%:LX^ 4 7 6 n m £ tz fi 4 8 8 nm 

[0 0 2 3] 

LT^$t4T^«9#, i(?)I(?)#£(?)j[fl L^if^Jf*. 5, 12-e^ ("7^ 
-;V.x.f-- ;V) ^ y *? -fe > & 0 £<7>3#^#Jti. T >V ^> -f * > V-lf- 
60 5 1 4 n mMltis <fc ^-^ifcg: (frequency-doubled) Y 
AGl^-^f-^<bco 5 3 2 nmMltC^P'S^^ * n ^9 A^^co^fc^fp^ 



C16) 00 1 -523842 

[0 0 2 4] 

^ -eLT^^pTfg (photobl eachabl e) i: v» $ 

[0 0 2 5] 

- o . 2-5 m*^#^r-r £ itwu, i $;#^\ -> 

[0 0 2 6] 
[ 0 0 2 7] 
[0 0 2 8] 

mmm i ) 

> 5, 12 -ex- (7x^^xf-;p) i--7^-b> (£ 

tut. *wmm*iMk-c tbpenj tmsni. ^.(D^Mit, mtfeoflr«j!Rit^ 

JV7x^;VVn^t>) (£*U±Jg#T3^ 1. 5 3 6 5X^1), Dow 7 1 



C17) #312 0 0 1 -523 842 

0 silicone f 1 u i div^ Wah&X-D ow Chemical 
Company, Midland, Michigan, Uni ted Stat 
e s of Ame r i c a frh \^*Sf&-C$>&) Sr-^tf— &<D* n ^9 A|B^ 

#*R{*;*^ji^-c&s) , ^iWiltt^/v-e** l , 3, 5, 7- 

Th7*X (2- (3, 4 -jc##*/*/^ n^\^r->;V) oi*;V) -1, 3, 5, 
7-f^^^y^nrF7->n^t>, £fc{i±fB5U I I <75 = t 163614* 

SR S * 5 2- (3, 4 -^#**si/? ^)V&<7)£*>hfr*^tt 0 
[ 0 0 2 9] 

&m.<D&m*& 4 . 8a*%^L7to a-K-^Atu, ^tsitti 

btl2>$X-Z.<7>U&m*%tWLtz 0 %hfltzU^KBOW 7 1 0s*4>y- 
^IWx., Z LXMWLtz0>-lb&3-%:m&®*&tZo M&Kfo 3 0 0 ^ L<Di&lt* 

LT0. 0 4 8E*%£^1-&ftiiM^£BJ&Lfco «**-*g^£Sfe#U 
[ 0 0 3 0] 
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63:37 


83:17 


63:37 


77:23 



10 0 ^m<7)*°'J -r h 9 y fr* n if- V «t o T5Ht h fitz 

*U f LTftT^5 14. 5 nm<7)T;i'3'V V-Hf-^ x>f >y\£-A&m\** 
fco £*>9>f-r>f ^fcT-Att, i^LT2 5° <D^LV^AJK-Cttfl-fcfil 
*t£ft£^LV\BB|ti^;v (±2%) fc^TLfco £*t£>?)$Hfcfi N 

6 3 2. 8 nm) CM®% B r a g g ^Jg-CAIt) £"f£ffl LT, M Ltv^ H 
^D^^^tt^MS'taiLfco ^ffllTOSifeJgcOT^^WU Newpor 
t Corporatio nS?)8 1 8~SL7*f^i- ^^^21^1- 
>*;v^«fll3fc3M -^Model 2 8 3 5-C©2 o<?)tfj^ffiv>t*n 

[0 0 3 1] 

EW^tt-t^v-^^-J-ittfl.Ji. i*n^7AltMi9 3mJ/cm 
KffiJ&mt LX<mMZ*l&) it, 77:23*3*^63:3 7 Ml: 



0-9) M200 1 -523842 

o^TIi, Ztl-Ftim 1 8 . ggJiO^O. 5mJ/cm ! t^o/c 0 ^^|$f 

[0 0 3 2] 

HWtlte^^ ULt 8 * 7t(i5#mS*«ffl LT 7 

5mJ/cra 2 tL<ii4 7mJ/c m 2 m>-f tldva* A^StfftJfc* (8 

3 : 1 7) -CltML, 75mJ/cm 2 (63 : 3 7 <7>$M£) *Cfi, JfcRL 
^8^^SSr^fflL^ 0 83 I 1 7^^^ 6 3 I 3 7 Ot^JtOjKftCoviT 

[0 0 3 3] 

mmm 2 > 

Lfcri*^ teffl Lit^mn^y v-ii, _Lfs^ 1 1 1 <^Bg^tt*y^--c* 

»K iit'R'lt OS i (CHO 2-2- (3, 

) i^;w3£"e*«) ; #*R 4 \±* •f-j^&^i, f) . LT#lR ! fi^ 2- (3. 4 

[0 0 3 4] 

[^2] 



& 2 



ft* 






321.3 


460 


306 


192 


197.6 




132 


297 


360 


412 


833.7 




114 


190 


167 


152 


260.8 




28 


47 


41 


38 


67.5 




0.28 


0.47 


0.42 


0.4 


0.8 
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77:23 


64:36 


50:50 


33:67 
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*>j&WELtz 1 0 3 o&<D&*>mm&&\,*ti2m<D5®m<D&m, £ 

ffl^fco i*L^>^*#^^i/»T|E»?*L^:ft'bffi^Rai|li^^^-li, 84 : 1 
6> 77123, 6 4:3 6, 50:50 & «fc ^3 3:66 MttfitoKtS , 
fW34. 2, 30. 1 , 32. 2. 17. 2*^^26. lmj/cm' 

[0 0 3 5] 

^Hfi, 6 4 : 3 6<a&#:<DlK#.x*Ji/3 r -l± % HeNe^D-/t*-A(7) 

gksmsfc L-e^jE-e&ofco -€-*l-t*l6. 1 % js «t a* o . i%*-c3-k-^ 

Aj&;}3j:0^S#J£^$^£^fr«£^i-& 5 0 : 5 0 <D*)l<i£%k%!®}<DUft 
it, m9m J/cm 2 *i^c7)l?g#^-^^4 r -c7)M^J:^2. 4 <Z>!gl£1£ <7> If 
Ltz 0 

[ 0 0 3 6] 
[0 0 3 7] 

[<fc5] 



#«2 0 0 1 -523 84 2 




> ~y V— t IT 1 , 3, 1, 3, 5, 5-^<> 

?7x^;^'J->o^t> 5 7 9 , il^DOW 7 0 5 sil 

icone f 1 u i dHTDow Chemical Company, M 
i d 1 and, Michigan, United States of Ame 
r i ca^Uffife) fc-g-^Lfco Z<OMmiB- AJ&4 . 6*S%> 

if!&JHlO. 0 9li%mU V^-fcafr-J-fc^y ^-«>*JVjfc (^fffi 

±.tmmm 1 ^d*mml^ 0 

[0 0 3 8] 

c m J "() L < (i 1 8 . 7raJ/c m 2 <7>\,>T tij&v^* n if *7 J*BBMMMX~$kt&M 
lt^D»B«ILfc 0 KIM^^-li, mi. 5mJ/cm ! 

[0 0 3 9] 

(£JfcW 4 ) 

[0 0 4 0] 
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[0 0 4 1 ] 

[<t6] 




H 3 C Si CH 3 



-e&&o citui. ±i5o^: i i ionirttc^So "Wtbteis «t onzrifllte^ 

v - is ttiiaK^f s y%<T> M&1±. 0. 7 3t^o!to ffflL^M>^-l±, 
>^-£>-tr^ >- h«>Jfc«t, 6 8. 0 : 3 2. 0 "Cifc o fc, L£ 3 - K- C 

i-*) (Rhone Pou 1 encHS i 1 co 1 eas e U 

V Cata Poudre (&SiS«0 2 0 0 £ LT#f>*L, MM* <f-V> : 

*A&7. 0li%feJ:O E WJ0. 0 3 6iI%mLto 
[0 0 4 2] 



C23) 00 1 -523 842 

MM^^f Wffi. (slant fringe plane— wave) fS^t* n 

mSb&&~WL<DN& : YA G<DU-*f- (5 3 2 nm) t\ SBttLfc • 

■9*-9>f r^f >^lf-A (e-AHBAJK3 4° 10° TT, E« 
^T&) *ftfflLfc« £«2*©e-AOSjiaf|i, ffiWAflfa*^ ^H-?£1*IE 
i - ^) fciJ>twSI^Lfco -^tS^r^N Newport Corporation^ 
©Mode 1 4 9 5 <DW}jj1t®&AT-i?±Kyii)ttl1tio 7*-T-V<?>mifc& 
8, >e LTZHK* *) 9-f •r-r >^kf-A(:||t^^ffi^lt^> Newpo 
rt Corporatio n9£<DM odel PMC 2 0 0 Pt-y 

3>tTi-^»iI«Lfco tot, *n^5Affwmi, € 

[0 0 4 3] 

£&5S^t£l»S£*, tit^-i<7)Nd : YAG«l/-f- (5 3 2 nm) 

2 0 ^w<7)Ait«*) *ftoTffofco saeow. «***ft;MfciaJlS*-r- 
->'_hlc^J9#tt, -etucfcot, #1 1 L < (iff t* - A t*^ f) /iH: Wtl,^ 
B^HS'Newpo r t Corporat i onS^Mode 1 PMC 2 
OOP*— >a^3Vhn-5-HU, n > fcT a. - * L „ i<?)'J-K 
£Jt£, **0Ott!)tt»ttt8fc*W*«ofcSS <Ofi£&RS*fellfl!f (d e t u 
n e ) L> Lti ©Hl^f^^^ > Newport Corporation^ 

Ki3\f2>mufr*mfei,t2o z<nftmftmmii> o. ooi° -c&*k ^lth 
ais-eii, #-^^«ta f #BBe-A^0j^=g:e-AraAJ^3 4 0 1 o 'khssu 



C24) #1200 1-523842 

m.-r&tnt>K®m$i£tz 0 ftmmiR&nmfc*, o. oor ^a^o. 02 
y<7^<Dm&K£ 19. >ett-rtte-A^ 1 - 2 ' (M*mt2 ') ^j^i- 

[0 0 4 4] 

ia#co^M^B^,fcv>r, h 9 >^/^-x^iq] ( z -w) ^ctw^x^^^fq] 

(x-#) , Zti^UKz., fci^Kx.i ^?&o7t^^^ MW&#ti> J^T£>«fc 
[0 0 4 5] 

mi] 

K - j = t(V"' - sin2n i«, - V" 2 - sin2 « 2eJrt ) (i) 

= ^(sin£2 l<>f + sinQ 2> J (2 ) 
[0 0 4 6] 

IW2] 



#312 0 0 1-523842 



+ r A/f| f n 2 n 2 ) 

* {^n 2 - sin 2 Q u ^« 2 - sin'Q^J (3) 

^ * T ( C ° SQ «« + COS£2 2« (4) 



Mf-A7)B rag gg^^il^k<^;ft^:ft<^J^fa-e& »9 , fcilfA 
[0 0 4 7] 

A Kz ) HlWLT^m?tt#So 
[0 0 4 8] 

[&3] 

(i^A*,-*,^,) 
*-~ + (5) 

fe-rzt, h?-yx'*-x-%\ft<Dfo?mM (a,) it, mm^m^xmkx^it, 

[0 0 4 9] 

[&4] 



C26) 00 1 -5 23 842 



cos $ 



A ^ = ^H" (6) 



"Cifcfco Kz = 2 B-/Az^3«t 0*A K,/Kz = - A Az/AzTiSo 

fc, UM&-m-e$>&frF : ) < ^ AKx/Kx = -A Ax/Ax-C&&o 

JbStV^ffeM^tt* A x/x = A y/y) 0 *^|B^1 

[0 0 5 0] 

[*5] 



AV 

V r KjJ («) 



[0 0 5 1 ] 

( i - fist's y h) 

K^itt mt» Lfc : ( i ) ^wiffe «t v&m ¥-&?s h% 

(^-tL-rttA niextisJr^A n 2e xt) CUBrag gftJR^)flllRl*iKIje-r4 
;is£V (2) *n^7Al£i«#(7)«$f$ ( n ) w^k^^t^i 
to ffif^-WU Brag gS^^Mta^fttMi^^il* «fcaMg-J§-tr-A<7>£ 



(27) <&m.2 0 0 1 -52384 2 

KX TQm&Mfc-f&Zb-cntZo B a u s c h & Lomb R 

efractometer ^v>t, 2X1 0 " 4 ^HSBJ^ft-CilOSe t £<> 

[0 0 5 2] 

t»i«*n^7AUt, ^3 is <fc CM Ktf-To ftSMfr^Aft * = 5 

ggl^ (n..,«*J:O f n J .,t) M-IH/; 0 **ti0>x.fc, Z<Dft&mt<D%: 
(a niext^i r>^A n 2 ext) (2 . «fc if - a umftBtifi* ra£*>L< 
li^%^tzMLm~&&frt*i frKM&* < , Zti-FtiM (-) is«fct/iE (+) -c 

©fWii, ^tt^ft (-) ^<tr>' ( + ) -e^orco ^rtii, t&^ffl^ft 

[0 0 5 3] 

Qlext, Q 2e xt> A Olextfc i A Oiext <7) $!) JeIiS > £ itfc. 

^S-e^rt^t&^HS^ ^ f £fa®i-& 0 saaLfc a Qi.xtj&.ktfA n 2e xt<7) 

ffili. &0. 0 3° isiO^O 0 <ara*>te^«$frfcJ£^SB»Ljfc^*0*n^7 

if77>%m^*Z> 0 t£oT. |3-effiK ^i^4 fcffittLfc A Kx/Kx.ii3 
7~0. 2 5%) <7)Ht|ljH^g^^H#L^#8-e®«SL^^H, ffi#& 



C28) ^S200 1-523842 

4fc*t^S«:3K3(Ct i^-efi5E^$ tL*) Srgcm J/cm ! fziiMz.& 0 &9 
(AV/V) £ifirr& BftOfcafrKd^&tiu SB»S*&-c<?5flSJ: «9 

44?)C^Lt, AL/L.. (AK»/K«.<li, AntiiiM 

*-r <o k &^t £ i><7)km*)G-ot2$F*uy7j* m$L-ett u tz%. km%. l/z & ^ 

[ 0 0 5 4] 

U -7 - K £ v> Tii CDt&^A -Cffi® $ ft tz mm n^7Ai;o v> TSi£H'& 
1/5 -e*>o7to ; _hj&<7>R h e e SttMwii:. ±12 

*S8j&fcfip{BlRl*5l§fe.r Lfco L^Lfcrt*^ #*WJ<7>f filial:: =fc o T 
£?>£jJg->-7 Mi, rtSS^fe^ffi^JK^ 3 0° , &£Vmi 3 0 pm 

i m h<om*k\t t tz > nm ^ft^^ft jg *nin l 4 # hum Ltzm 

£\ *«<7>it»\ Brag g&&VtMfrt><D*tl*rfl<Dftm^y hX^Ztl 



C29) 



m$k2 00 1-523842 



[0 0 5 5] 



[ft 3] 





5° 


10° 


20° 


30° 










"lext + 


8.1 


0.0 


-15.0 


-34.0 


«2cxt + 


23.9 


34.05 


49.05 


68.05 


A^lcx, * 


-0.21 


-0.23 


-0.38 


-0.70 




+ 0.175 


+ 0.28 


+ 0.60 


+ 1.50 




5.093 


a%~) 

10.858 


19.894 


29.743 


<fc 11 


5.068 


10.803 


19.791 


29.582 


Or* 


5.156 


10.886 


19.922 


29.793 




5.157 


10.887 


19.923 


29.802 



'Mi&m*uy? 2**^ m%Wm&ft8t<j> (#J5° ^ 10° . 2 0° , 2SX&3 0 

nSUtf-AH^JK^ = 5° -ei+> 3 2. 0° fcfctffc^lO 0 -efi, 

3 4. 0 5° t?*ofc 0 

UOi.x.^iO'Afii.x.tt, Brag gS^^^f>0^#-^i3J:a f #flRVf 
§ ?U{+, fS^|§$& (no. 532= 1. 5 13 3) -?<Dto%>m&ftjg.~e&2>o 

\\ tin, %fc%®m%mj)K MtoKmmztitz t § (n f . s »=i. 5206) 



C30) f«200 1-523842 

filext £ Qlext & ^ V s A Oiext £ fl 2 e x t ^ij[JX. % ^^T* nf , 5 32 = 1 . 5 3 

0 5*ffli/>T«j$aj&*fcsT*-*£i:fcJ: Jj fr* 3 *i * 0 

"frit, 7* ^^^^t«fl:ufclfe©«»rtfflj«»Aft-c*ij , a 4 

(niext> n 2e «t, AQiext^ A Cl2ext^3 J: C^A n = nf- m<7)RfS:) >fc 

[0 0 5 6] 

(2. te^* 

t 3 0° <7>W<^4&^«^JK<S9«JH**i-4i&ifiIjffi< *-C«»3*lfc*n^9A 

t?&ofc*a*ftJtBH&<?5^:g$»i, ft fMft?MAft i i o ° &±-eo. 8% 
, Sv»@*f«l**lrt4*n^9A©»jt«HioEft«#KJ:oT*S*i, * £> 

mzm<mmt+frKm&Ltctf?xm&b<vm<7>i&ijitoi. 14% (An 5J2 

= +0. 0 1 7 2) J^T-C*)S. JS^T^ifin (A n = 0. 6 5 96) £ JStJ-g: 
t^o Sim^tiU IS^j»[^Sg<k^J:oT3&K?*L«rv>, ftotl 

<DV 7>Xs*-X*faKB<ot:$m<D±&2li^ 1. 6 1 % $ 

#tt, (l. 3 1%) Ji. )v^faT?<o&\s<r>JE<D-*t&&Lik<oti 

^tLtA A.^gi m 1 0^§ < & *) > VtvTiztA,tr&W1*ti% 
[0 0 5 7] 



(31) ^R200 1-523842 

mv>m\ut^ *s*ofc 0 *m *> 

^:§ft«^af (95>5° ) -c, miNLtzKi>frfrt>t > 'r, m^mta. 1% 

timofco tat A/MiLtv^i^fit^D^^A (Mx.ff ^ = - o . o 
3° ) it, I«C/h?^B r a g gi^l^P>^Sl^l Ufli.,«=-0. 
o 3° £ J:tf a Q 2 ext = o . 0 0 3°) fc^Lfco dttf>fi> ift&^SBffltffcaB 

*«^E-C. Kz.,Ofi »$Hlt^ «t l 0O@ 

0*4 tf^Kk^fc <fc ^ fc, AKz/Kz.i(7)^l?{:l^^l$:jfo 0 t£oT, 

[0 0 5 8] 

tZUfeK*££U i ~Kz%:&2>tz!bK, A Oi.xt * Qi.»t A 0 2 e«t * n*ext 
, fUAn^ni:JlDx.-?.iti:J:oT, jE5S&^£n ±SB<&5£ 1 *5 «fc O* 2 
^T&JeLfc, AKx/Kx.i, AK./Kz.i^i^AV/VWf^ffc, |4i: 

tf#30° W^Bragg^l^^^ 
£ <, f Lv>^t^l.o ^3 fcJitM-efl&tifcf-^fi* Brag gl^# 

T\ JK*&*a«/h3v.»#, #-i£1R:&8cl;J\ Brag g^S^A^ 



(32) 0 0 1 -5 23 842 

.Brag g^m&<Dj:Z />$ tofcttBLTZ x.#1* < & «9 , tfcoT 

<fc & O 

[0 0 5 9] 

f+!f Lf: *»*f J,'*-!*" =7f 7^to I'^t feu 5 ? tfr$_t*<J) . 





5° 


10° 


20° 


30° 


j I »* ftf 
A$ (°)t 


0.089 


0.084 


0.133 


0.221 


AK/K^j (%)* 


1.613 


0.801 


0.818 


0.804 




-0.153 


0.006 


0.092 


-0.093 


-AV/V (%)§ 


1.307 


0.813 


1.002 


0.617 




0.088 


0.083 


0.131 


0.211 




1.598 


0.793 


0.802 


0.690 


AK x /K Xji (%)1 


- 0.154 


0.005 


0.085 


-0.168 | 


—AV/V (%)** 


1.291 


0.803 


0.972 


0.353 



(33) S«2 0 0 1 -523 84 2 



C35) 



^2 0 0 1 -5 23842 



INTERNATIONAL SEARCH REPORT 



PCf/US 98/24318 



A. CLASSIFICATION OFSUBJBCT 1 

IPC 6 603F7/Q0 


fl *G03F7/038 G03F7/075 




Accord txj to intemaUoiMJ Patent Classtfrehon (PC) or to both national cfess jBarioo end IPC 




B. RELDS SEARCHED 


Mnrn^ rJooirienotlon searched <cU 

IPC 6 G03F G03C 


^«c2Uon eysttsn roitowiHl oy ctoaeJtaaiD* syntbote] 




Documentation searched othet than ml 


nmum decuu lentBSon to tJis exlert tttst such documents era knetc 


ded n the EeM» searched 



Electronic ctoa base consult during the nternatbnsd seanh inarne oJ dsta base and. where practical eaarch terms uted) 



C OOCUMENTS COHStDERED TO Be RELEVANT 



Category' Cftafon of dooxTient. win nrAcafcon. wham afpropdalo. of the relevant 



Hetaaanttodain No. 



X 

X 
A 



WO 97 42549 A (DSH H.VJ 13 November 1997 
see page 19; table 3 

GB 2 137 626 A (SERICOL GROUP LIMITED) 
10 October 1984 
see examples 

US 3 936 557 A (W.R. WATT) 3 February 1976 
see column 22; example 26 

WO 97 13183 A (POLAROID CORPORATION) 

10 April 1997 

cited in the application 

see claims 

EP 0 672 953 A (T0Y0 IKK MANUFACTURING 
CO., LTD.) 20 September 1995 
see claims 



9-12 
9-12 

9-12 
1-12 

1-12 



1ZD Furtter <fcajm * nt " £ i*»d in the continuation «f boxC 



])( | Patent ramly nwibsis mm Geted In annex. 



• SpocUJoategomeof ofteddfecuraonts : 

"A* document deaning the genera) 3«a ol the art which re not 

ecn w t H Bd to be of patioibi relevance 
"E" earner aocumem but pubfened on or alter the tmemattcwa 

Sing date 

f document whtah rwy Jhrow doubt* on pdor . 

arbtdt la cited to est e b l ' ah tie puMIcsiton date of e 
cfcaUon or other spedd reason <as specfted] 

"O" document relenlrQfoanonri cfleotosune, use, eichijfuonor 



prior to ttteWernMionej fing date but 



' document puWwhed ofter the tnte«natioeal fling date 
or priority dete end net fr> OOOflot wfth the a pp fc c otton bid 
c&ed to unobnstand the prtndpto or theory uirjeriying the 



tatorthan 



'X* documentor perlfeuler r^mrmnem: tne cUrned ewentfon 
cstnnot be aonetdered novel or cannot be coneidemd to 
involve en invent hro e&sp when toe document is fatten atone 

"Y* document o! particular retorenoa: the darned hventton 

cannot be ooneidared to mokm en inventive step when the 
docuineri l» oomblnfid wSh one or mora other such docu- 
ments, auch combination beeij obvious to e peceon stilted 
In the art. 

*i" document member ot the Oflnte patent (sroly 



Date of the actual comptoaon ©i the fcnemaUonaJe 

22 February 1999 



Dale of meeing otthe intornotionel eecrch report 

01/03/1999 



of the SA 

European PO»« OJGc©, P.O. 581 8 PatenUaan 2 
NL-2280HVR*w*k 
Td. (*31 -70) 340,2040. Tx. 31 651 epo n>. 
Fax: (^31-70)340-3016 



Dupart, d.~M. 



Fom FCTf,SWZiO becoM efceeO iMt i aea 



C36) 



2 0 0 1-523842 



INTERNATIONAL SEARCH REPORT 

intociP.tttBn on pstwtt tcnify rncmbcrs 



tntd anaJ A ppii cation No 

PCT/US 98/24318 



Patent document 




Pub Season 




Patent famBy 


PubGosfion 


cf-ed m search report 




date 




members) 


gate 


WO 9742549 


A 


13-11-1997 


AU 


2653497 A 


26-11-1997 


GB 2137626 


A 


10-10-1984 


AU 


574672 B 


14-07-1988 








AU 


2623884 A 


04-10-1984 








CA 


1264889 A 


23-01-1990 








DK 


173784 A 


01-10-1984 








EP 


0124292 A 


07-11-1984 








OP 


59184220 A 


19-10-1984 








US 


4548890 A 


22-10-1985 



AU 


481430 


B 


10-10-1974 


AU 


5406573 


A 


10-10-1974 


CA 


1048198 


A 


06-02-1979 


CH 


589114 


A 


30-06-1977 


DE 


2315500 


A 


10-10-1974 


DE 


2366388 


C 


02-12-1982 


FR 


2211496 


A 


19-07-1974 


GB 


1401889 


A 


06-08-1975 


OP 


1181577 


C 


09-12-1983 


OP 


50003161 


A 


14-03-1975 


OP 


58011452 


B 


03-03-1983 


US 


3794576 


A 


26-02-1974 



W0 9713183 A 10H)4-1997 EP 0853774 A 22-07-1998 

US 5759721 A 02-06-1998 



EP 0672953 


A 


20-09-1995 


JP 


7261640 A 


13-10-1995 








JP 


8016078 A 


19-01-1996 








OP 


8016079 A 


19-01-1996 








OP 


80 16080 A 


19-01-1996 








AU 


684891 B 


08-01-1998 








AU 


1484895 A 


28-09-1995 








US 


5698345 A 


16-12-1997 



Font PCCTSACW fetfen* fcm* unmft (Jkdy 



C37) 



#312 0 0 1 -5 2 3 842 



02165, — ^x— h >, FV^X 
X h >J - h 115 

01720, T^h>, y*—?)l> 



C72)»w# y, ^ 

02173, U + 
P-F 22 

7^ y *£*b 

01720, T 2 h 
— 11 

F ) 2H025 AA00 AB20 AC08 BEO0 BH05 

CB32 CC20 FA03 
2K008 AA04 DD13 FF17 HH03 HH28 



V-y*^ j. — -fe ? ^ 
✓ F>, ^U-fe>h 



